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DETAILED ACTION 

Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 -6, 11-14, 22-25, and 38-42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Momtaz (US Patent 5,945,855) in view of Chang (USPAP 
2002/0027457). 

Regarding claim 1 , Momtaz teaches A clock and data recovery device for 
generating data samples in response to data having jitter, said device including: 
sampling circuitry coupled and configured to receive the data and to generate the data 
samples (see figure 1, data detector); clock generation circuitry configured to generate 
the data sampling clock in response to at least one control signal and to assert the data 
sampling clock to the sampling circuitry (see figure 1 , VCO 14), wherein the phase of 
said data sampling clock is determined by the control signal (the phase of the clock 
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signal is controlled by the phase detecting circuit); phase detection circuitry configured 
to generate feedback indicative of the amount of the jitter and of phase error between 
the data sampling clock and the data (see figure 1 , phase detector 1 1 ); and clock 
control circuitry, coupled and configured to generate the control signal in response to 
the feedback and to assert the control signal to the clock generation circuitry (see the 
charge pump and loop filter), wherein the control signal is at least substantially 
independent of the amount of the jitter over each time interval over which <J>av is 
nonzero (see the up and down signals), where lav is an average of instantaneous 
values of the phase error between the data sampling clock and the data over the time 
interval(see the up and down signals). Momtaz does not expressly teach the sampling 
circuitry employ over 2x over sampling using plurality of clock signals. However in 
analogous art Chang et al teach a over sampling circuitry, over samples data using two 
clocks to generate a 2x over sampled data signals (see paragraph 13). Therefore it 
would be obvious to an ordinary skilled in the art at the time the invention was made to 
replace Momtaz ; s over sampling circuitry with Chang's over sampling circuitry. The 
motivation or suggestion to dp so is to have a simple dounle data rate sampler. 

Regarding claim 2, which inherits the limitations of claim 1 , Momtaz further 
teaches wherein the clock generation circuitry is a voltage controlled oscillator, the clock 
control circuitry includes a charge pump circuit, and the charge pump circuit is 
configured to generate a charge pump current in response to the feedback and to 
generate the control signal in response to the charge pump current (see figure 1 , 
components 1 1 , 12, 1 3, 14), wherein the charge pump current has an average current 



Application/Control Number: 10/642,259 Page 4 

Art Unit: 2611 

value, lavg, that is at least substantially independent of the amount of the jitter over said 
each time interval over which <J>av is nonzero, where lavg is an average of 
instantaneous values of the charge pump current over the time interval (see up and 
down signals). 

Regarding claim 3, which inherits the limitations of claim 2, Momtaz further 
teaches wherein the charge pump circuit is configured to generate the charge pump 
current such that said charge pump current has an absolute value that is proportional to 
the amount of the jitter (see column 3, lines 59 -63). 

Regarding claim 4, which inherits the limitations of claim 2, Momtaz further 
teaches wherein the average current value, lav is independent of the amount of the jitter 
over said each time interval over which (j>av is nonzero (see column 3, lines 59 -63). 

Regarding claim 5, which inherits the limitations of claim 2, Momtaz further 
teaches wherein the feedback is indicative of a sequence of control bit pairs, a first bit in 
each of the pairs is indicative of whether the phase error between the data sampling 
clock and the data is positive, a second bit in each of the pairs is indicative of whether 
said phase error is negative (see figure 1 , up and down signals), and the charge pump 
circuit includes: a first node coupled to receive a first signal indicative of the first bit of 
each of the control bit pairs (output up signal); a second node coupled to receive a 
second signal indicative of the second bit of each of the control bit pairs (output down 
signal); delay circuitry coupled to receive the first signal and the second signal and 
configured to assert in response thereto a first delayed signal indicative of the first bit of 
each of the control bit pairs and a second delayed signal indicative of the second bit of 
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each of the control bit pairs (see figure 4, delay circuits); a third node (see figure 4, 
output of charge pump circuit); and additional circuitry, coupled to the first node, the 
second node, the delay circuitry, and the third node, and configured to source a positive 
current to the third node when one of the control bit pairs indicates positive phase error 
but does not indicate negative phase error between the data sampling clock and the 
data, and to sink a current from the third node when one of the control bit pairs indicates 
negative phase error but does not indicate positive phase error between the data 
sampling clock and the data (see figure 4, charge pump circuit and column 6, lines 50 - 
column 7, lines 11). 

Regarding claim 6, which inherits the limitations of claim 5, Momtaz further 
teaches wherein the second signal is indicative of the complement of the second bit of 
each of the charge pump control bit pairs, the delay circuitry includes a first inverter 
whose input is the first node and a second inverter whose input is the second node, the 
first inverter has an output coupled to assert the first delayed signal to the additional 
circuitry, and the second inverter has an output coupled to assert the second delayed 
signal to the additional circuitry (see figure 4, charge pump circuit and column 6, lines 
50 -column 7, lines 11). 

Regarding claim 1 1 , which inherits ht limitations of claim 1 , the combination of 
Momtaz and Chang does not expressly teach the data sampling frequency equal to f/N. 
However at the time the invention was made it would have been to a person of ordinary 
skilled in the art to realize the sampling frequency is f/N. since applicant have not 
disclosed having the frequency f/N provides an advantage, is used for a particular 
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purpose or solves a stated problem. Therefore, it would be obvious to one of ordinary 
skilled in the art to modify the combination of Momtaz and Chen to obtain the invention 
as specified in claim 1 1 . 

Regarding claim 12, the claimed device including the features correspond to 
subject matter mentioned in the rejection claim 1, is applicable hereto. 

Regarding claim 13, which inherits the limitations of claim 12, the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 2, is 
applicable hereto. 

Regarding claim 13, which inherits the limitations of claim 12, the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 3, is 
applicable hereto. 

Regarding claim 22, which inherits the limitations of claim 12, Momtaz further 
teaches wherein the clock generation circuitry is a voltage controlled oscillator, and the 
clock control circuitry is configured to assert a control voltage, determined by the charge 
pump current, to the clock generation circuitry (see figure 1). 

Regarding claim 23, which inherits the limitations of claim 12, the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 5, is 
applicable hereto. 

Regarding claim 24, which inherits the limitations of claim 23, the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 6, is 
applicable hereto. 
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Regarding claim 25, which inherits the limitations of claim 12, the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 11, 
is applicable hereto. 

Regarding claim 38, the claimed device including the features correspond to 
subject matter mentioned in the rejection claim 1 , is applicable hereto. 

Regarding claim 39, the claimed device including the features correspond to 
subject matter mentioned in the rejection claim 1 , is applicable hereto. 

Regarding claim 41, the claimed device including the features correspond to 
subject matter mentioned in the rejection claim 1, is applicable hereto. 

Regarding claim 42, which inherits the limitations of claim 41 , the claimed device 
including the features correspond to subject matter mentioned in the rejection claim 3, is 
applicable hereto. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 34 and 35 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Saitoh et al (US Patent 5,604,775). 

Regarding claim 34, Saitoh et al each a jitter estimating circuit for use in an clock 
and data recovery device configured to generate samples of data having jitter using a 



Application/Control Number: 10/642,259 Page 8 

Art Unit: 2611 

data sampling clock, where the clock and data recovery device is configured to 
generate the data sampling clock by applying variable delay to a first clock in response 
to feedback indicative of phase error between the data sampling clock and the data (see 
figure 3), said circuit including: counter circuitry configured to generate a sequence of 
counts in response to the feedback (see figure 3, component 42), wherein each of the 
counts is indicative of the number of times that the clock and data recovery device 
changes the phase of the first clock during a predetermined number of valid transitions 
of the data; and decision logic (see figure 3, component 43), coupled to the counter 
circuitry and configured to generate code words in response to the counts, wherein the 
counts have values in a range of count values, the range is partitioned into segments, 
and each of the code words is generated in response to one of the counts and indicates 
one of the segments to which said one of the counts belongs (see column 4, lines 15 - 
47). 

Allowable Subject Matter 

Claims 26 - 33 and 40 are allowable over prior art of record. 

Claims 7 - 1 0, 1 5 - 22, 35 - 37, 43 and 44 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jaison Joseph whose telephone number is (571) 272- 
6041 . The examiner can normally be reached on M-F 9:30 - 6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571 ) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Jaison Joseph 
03/30/2007 
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